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(57) Abstract: 

PROBLEM TO BE SOLVED: To make a space between a 
scintillator and a photodetector uniform and improve 
uniformity of a detection sensitivity by regulating the 
space between the scintillator and photodetector by 
means of a spacer and fiiting a space part with an 
adhesive. 

SOLUTION: A space between a photodiode array 
(photodetector) 2 and a scintillator array 3 Is 
regulated by thickness of a spacer 5. A resulting space 
part 6 is filled with a transparent adhesive 7 such as 
an epoxy adhesive or the like. In the thus-formed X-ray 
detector. X rays coming In (y) direction are changed to 
a light by the array 3, passing through the space part 
6. and enter the array 2. Since the spacer 5 has the 
thickness (e.g. 20-40Mm) sufficient to absorb warping or 
roughness allowance of faces of the arrays 2. 3. 
Influences because of the unevenness in space of the 
arrays 2 and 3 due to the warping or rough faces are 
eased. Moreover, since the adhesive 7 fills the space 
without including air bubbles or vacuum bubbles, the 
light from the array 3 enters the array 2 uniformly, so 
that a uniform sensitivity distribution Is obtained in 
any direction. 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 

damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS ^ « ^ . . ^ 

faaiS^)^^^ 

[Claim 1] The X-ray detector characterized by providing the spacer which specifies the spacing which the above- 
mentioned scintillator and the above-mentioned light sensitive cell counter in the X-ray detector which has a 
scintillator and a light sensitive cell, and the adhesives which fill the space where the above-mentioned scintillator 
and the above-mentioned light sensitive cell counter. 

[Claim 2] The manufacture technique of the X-ray detector which separates the space where a scintillator and a light 
sensitive cell are specified in distance by the spacer, and possesses the process which carries out opposite 
arrangement, and the process which fills up with adhesives the space where the above-mentioned scintillator and the 
above-mentioned light sensitive cell counter. 

[Claim 3] The process which attaches in any, one side, or the both sides of a scintillator and a light sensitive cell the 
spacer which specifies the distance of the space where these both counter. The process which dishes up adhesives 
into the fraction used as the field where both counter in any of the above-mentioned scintillator and the above- 
mentioned light sensitive cell, or one side, The manufacture technique of the X-ray detector possessing the process 
which separate the space where the above-mentioned scintillator and the above-mentioned light sensitive cell are 
specified in distance by the above-mentioned spacer while extending the above-mentioned adhesives with any, one 
side, or the both sides of the above-mentioned scintillator and the above-mentioned light sensitive cell, and it is 
made to counter. 



TMRNICAL PROBLEM 

[S^Ibl5S(s) to be SolveTby the InventioS] Wienie 3 and the photo diode array 2, the 

thickness of a glue line 4 benefits the camber of both front face, and irregularity uneven. Usually, there are surface 
camber and about 10 micrometers of concavo-convex tolerance, and, for this reason, the place set to 0 micrometer 
by the location and the place set to 20 micrometers are thick. Moreover, when work is unsuitable, the foam mixes in 
a glue line or the vacuum section may be formed. 

[0006] When the ununiformity, the air space, or vacuum layer of such distance is between the scintillator array 3 and 
the photo diode array 2, the scintillation light which carries out incidence to the photo diode array 2 is influenced [ 
the ], and there is a problem produce an ununiformity in X-ray detection sensitivity. 

[0007] Since the reflection factor and refractive index of scintillation light will change a lot if there are foam and a 
vacuum layer especially, the influence is serious. The ununiformity of detection sensitivity is the channel (chamiel) 
of an array. It is generated in between, and also in the orientation of z, it is generated within the same channel. 
[0008] When there is an ununiformity of photographic sensitivity in the orientation of z, a measurement signal 
changes with time and makes a reconstruction picture image produce the artifact with X-ray-computed-tomography 
equipment, since the incidence position of an X-ray beam moves in the orientation of z by the temperature change of 
an X-ray tube etc., when such an X-ray detector is used. Correction is very difficuU for the artifact based on such a 
photographic-sensitivity change with time. 

[0009] It was made in order that this invention might solve the above-mentioned trouble, and the purpose is that the 
homogeneity of a photographic-sensitivity distribution realizes the X-ray detector and its manufacture technique of 
good scintillator type. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to an X-ray detector and its manufacture 
technique, this invention relates to scintillator [ with the sufficient homogeneity of a photographic-sensitivity 
distribution ] (scintillator) type an X-ray detector and its manufacture technique still in detail. 
[0002] 

[Description of the Prior Art] The conventional example of the scintillator type X-ray de^ctor used for drawing 6 in 
X-ray-computed-tomography equipment etc. is shown. In drawing 6 , the photo diode art%y (photo-diode array) 2 is 
formed on it by the substrate, and, as for 1, the scintillator array 3 is joined on this photo diode array 2. 
[0003] The photo diode array 2 is formed as a one dimensional array which put two or more photo diodes in order in 
the orientation of x. The orientation of incidence of an X-ray is the orientation of y. Photo diode has a long light- 
receiving side in the orientation of z. Corresponding to the photo diode array 2, the scintillator array 3 also puts two 
or more scintillator blocks (scintillator block) in order in the orientation of x, and is constituted. Each scintillator 
block also has long structure in the orientation of z. 

[0004] A detailed configuration is shown in drawing 7 . Drawing 7 is a ** type view of yz cross section of the X-ray 
detector of drawing 6 . The scintillator array 3 and the photo diode array 2 are pasted up by the glue line 4. 
Adhesives are applied to the inferior surface of tongue of the scintillator array 3, and the top of the photo diode array 
2 in adhesion, and both are stuck. 
[0005] 

[Problem(s) to be Solved by the Invention] When sticking the scintillator array 3 and the photo diode array 2, the 
thickness of a glue line 4 benefits the camber of both front face, and irregularity uneven. Usually, there are surface 
camber and about 10 micrometers of concavo-convex tolerance, and, for this reason, the place set to 0 micrometer 
by the location and the place set to 20 micrometers are thick. Moreover, when work is unsuitable, the foam mixes in 
a glue line or the vacuum section may be formed. 

[0006] When the ununiformity, the air space, or vacuum layer of such distance is between the scintillator array 3 and 
the photo diode array 2, the scintillation light which carries out incidence to the photo diode array 2 is influenced [ 
the ], and there is a problem produce an ununiformity in X-ray detection sensitivity. 

[0007] Since the reflection factor and refractive index of scintillation light will change a lot if there are foam and a 
vacuum layer especially, the influence is serious. The ununiformity of detection sensitivity is the channel (channel) 
of an array. It is generated in between, and also in the orientation of z, it is generated within the same channel. 
[0008] When there is an ununiformity of photographic sensitivity in the orientation of z, a measurement signal 
changes with time and makes a reconstruction picture image produce the artifact with X-ray-computed-tomography 
equipment, since the incidence position of an X-ray beam moves in the orientation of z by the temperature change of 
an X-ray tube etc., when such an X-ray detector is used. Correction is very difficult for the artifact based on such a 
photographic-sensitivity change with time. 

[0009] It was made in order that this invention might solve the above-mentioned trouble, and the purpose is that the 
homogeneity of a photographic-sensitivity distribution realizes the X-ray detector and its manufacture technique of 
good scintillator type. 
[0010] 

[Means for Solving the Problem] The 1st invention for solving the above-mentioned technical probrem is an X-ray 
detector characterized by providing the spacer which specifies the distance which the above-mentioned scintillator 
and the above-mentioned light sensitive cell counter, and the adhesives which fill the space where the above- 
mentioned scintillator and the above-mentioned light sensitive cell counter in the X-ray detector which has a 
scintillator and a light sensitive cell. 

[001 1] Since it fills up with adhesives between the scintillators and light sensitive cells as which distance was 
specified by the spacer according to the 1st invention for solving a technical probrem, the homogeneity of the 
distance between a scintillator and a light sensitive cell improves, and the homogeneity of detection sensitivity 
improves. 

[0012] The 2nd invention for solving the above-mentioned technical probrem is the manufacture technique of the X- 
ray detector possessing the process which separates and carries out opposite arrangement of the space where a 
scintillator and a light sensitive cell are specified in distance by the spacer, and the process which fills up with 
adhesives the space where the above-mentioned scintillator and the above-mentioned light sensitive cell counter. 
[0013] Since it fills up with adhesives between the scintillators and light sensitive cells as which distance was 
specified by the spacer according to the 2nd invention for solving a technical probrem, the homogeneity of the 
distance between a scintillator and a light sensitive cell improves, and the homogeneity of detection sensitivity . 
improves. 



[0014] The process at which the 3rd invention for solving the above-mentioned technical probrem attaches in any, 
one side, or the both sides of a scintillator and a light sensitive cell the spacer which specifies the distance of the 
space where these both counter, The process which dishes up adhesives into the fraction used as the field where both 
counter in any of the above-mentioned scintillator and the above-mentioned light sensitive cell, or one side, It is the 
manufacture technique of the X-ray detector possessing the process which separate the space where the above- 
mentioned scintillator and the above-mentioned light sensitive cell are specified in distance by the above-mentioned 
spacer, and it is made to counter, extending the above-mentioned adhesives with any, one side, or the both sides of 
the above-mentioned scintillator and the above-mentioned light sensitive cell. 

[0015] Since it is made to spread between a scintillator and a light sensitive cell according the 3rd uivention for 
solving a technical probrem, extending the adhesives dished up to the scintillator or the ligfll sensitive cell by the 
scintillator or the light sensitive cell, it can be filled up with adhesives, without shutting up the foam and vacuum 
foam. 
[0016] 

[Embodiments of the Invention] Hereafter, with reference to a drawing, one gestalt of operation of this invention is 
explained in detail. Drawing 1 is an exploded view of the X*ray detector of one gestalt of operation of this invention. 
[0017] In drawing 1 , the photo diode array 2 is formed on it by the substrate, and, as for 1, the scintillator array 3 is 
joined on this photo diode array 2. The photo diode array 2 is formed as a one dimensional array which put two or 
more photo diodes in order in tiie orientation of x. The orientation of y is the orientation of incidence of an X-ray. 
Each photo diode has long structure in the orientation of z. Photo diode is an example of the gestalt of operation of 
the light sensitive cell in this invention. 

[0018] Corresponding to the photo diode array 2, the scintillator array 3 also puts two or more scintillator blocks in 
order in the orientation of x, and is constituted. Each scintillator block also has long structure in the orientation of z. 
A scintillator block is an example of the gestalt of implementation of the position of the scintillator in this invention. 
[0019] It is used, the matter, for example, the cadmium tungsten oxide, which has the scintillation effect to an X-ray 
as a material of a scintillator block, in addition, bismuth germanium oxide (B. G.O) etc. — the proper scintillation 
matter can be used 

[0020] A spacer (spacer) 5 is formed in the top of the photo diode array 2 at a part for the both ends of the 
orientation of z. An adhesive plastics tape (plastictape) etc. is used as a spacer 5. 

[0021] The detailed configuration of the X-ray detector of drawing 1 is shown in drawing 2 . Between the top of the 
photo diode array 2, and the inferior surface of tongue of the scintillator array 3, the space section 6 is formed by the 
spacer 5, and the photo diode array 2 and the scintillator array 3 counter on both sides of this space section 6. 
Opposite distance is prescribed by the thickness of a spacer 5. This space section 6 is filled up with adhesion 7. 
[0022] As adhesion 7, the transparent adhesives of an epoxy system, a silicon system, or acrylic are used, for 
example. Optical adhesives are the most desirable in respect of an optical property especially. Moreover, as for 
viscosity, it is desirable that it is low viscosity as much as possible in respect of the permeability to the space section 
6. For example, a thing with a viscosity of about 100-1 50cps is recommended. 

[0023] The grade which can absorb enough the camber of the field of the photo diode array 2 and the scintillator 

array 3 and the concavo-convex tolerance of the thickness of a spacer 5, for example, 20-40 micrometers, is 
desirable. If absorption of tolerance will becom.e inadequate if thinner than 20 micrometers, and it becomes thicker 
than 40 micrometers, un-arranging [ that the cross talk between channels (cross-talk) increases ] will arise. 
[0024] Jn such an X-ray detector, the X-ray which carried out incidence from y changes to light by the scintillator 
array 3, and carries out incidence to the photo diode array 2 through the space section 6 filled with adhesives 7. 
[0025] Here, since the thickness of a spacer 5 is chosen as the thickness which can absorb enough the camber of the 
field of the photo diode array 2 and the scintillator array 3, and concavo-convex tolerance, the influence on the 
opposite distance by the camber and irregularity of a field of the photo diode array 2 and the scintillator array 3 is 
eased sharply. 

[0026] Moreover, restoration of adhesives 7 is performed by [ as including neither the foam nor vacuum foam by the 
technique which is described below ]. For this reason, homogeneity improves light from the scintillator array 3 
incidence to the photo diode array 2. Therefore, this X-ray detector becomes what has the good homogeneity of a 
photographic-sensitivity distribution also in any of the orientation (the orientation of a channel) of x, and the 
orientation of z. 

[0027] Next, restoration of the adhesives 7 to the space section 6 is explained. Each example of the restoration 
technique of adhesives 7 is shown in drawing 3 - view 5 . Drawing 3 dishes up adhesives 7 on the top of the photo 
diode array 2, carries the scintillator array 3 from on the, and shows how to push uniformly and go. Adhesives 7 
have an opening between the photo diode array 2 and the scintillator array 3 extruded by this, and it goes, and it is 
filled up with this opening, driving out air. By making [ more ] the amount of the adhesives 7 to dish up than the 



capacity of the space section 6, the space section 6 filled only with adhesives 7 can be obtained, without including 
air. The overflowing adhesives are wiped off before hardening. 

[0028] Drawing 4 dishes up adhesives 7 along the edge of the orientation of x of the top of the photo diode array 2, 
and it extends adhesives 7, making the scintillator array 3 put on the spacer 5 from the direction of this edge slide. 
The amount of the adhesives 7 to dish up is made [ more ] than the capacity of the space section 6. The overflowing 
adhesives are wiped off before hardening. 

[0029] Drawing 5 is the example which was made to infiltrate adhesives 7 between the photo diode array 2 which 
opens distance and has countered with the spacer 5, and the scintillator array 3 using the <;^illarity. The glue line 
which adhesives 7 are spread round the space section 6, and contains neither the foam nor vacuum foam by this is 
formed. 

[0030] In addition, this invention is not limited to an example of the gestalt of the above-mentioned operation, and 
the modification enumerated below is also included in the domain of this invention. You may use proper light 
sensitive cells, such as a photo transistor (photo-transistor) and optical variable resistance, for a detection of 
scintillation light. 

[0031] A scintillator array and a light-sensitive-cell array are good also as a two dimensional array. Moreover, an X- 

ray detector does not consider as an array, but is good also as a detector of a single channel. 

[0032] 

[Effect of the Invention] Since it fills up with adhesives between the scintillators and light sensitive cells as which 
distance was specified by the spacer according to the 1st invention as explained to the detail above, the X-ray 
detector whose homogeneity of detection sensitivity whose homogeneity of the distance between a scintillator and a 
light sensitive cell improved, and improved is realizable. 

[0033] Moreover, since it fills up with adhesives between the scintillators and light sensitive cells as which distance 
was specified by the spacer according to the 2nd invention, the manufacture technique of the X-ray detector whose 
homogeneity of detection sensitivity whose homogeneity of the distance between a scintillator and a light sensitive 
cell improves, and improves is realizable. 

[0034] Moreover, since it is made to spread between a scintillator and a light sensitive cell according to the 3rd 
invention, extending the adhesives dished up to the scintillator or the light sensitive cell by the scintillator or the 
light sensitive cell, the manufacture technique of the X-ray detector which can be filled up with adhesives can be 
realized, without shutting up the foam and vacuum foam. 



[Tfanslation done.] 



